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I. Basis of the report 

1. With regard to the elements of the international application rflep/acemenf sA>eete wWch ha^^ 

the reliving Office in response to an invitation under Article 14 are referred to ,n Jjs ^ or g nally filed 
and Ire not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)). 



Description, Pages 

1 .26 as originally filed 

Claims, Numbers 

^ .50 received on 20.07.2004 with letter of 1 6.07.2004 

2 With reaard to the language, all the elements marked above were available or furnished to this Authority in the 
languale in which the international application was filed, unless othenvise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andAsr 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the interriational application, the. 
" international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written fonn. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable fomi. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the infonnation recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

■' □ ' the 'defecriptiOii;' ' "Ipages: ........ 

□ the claims, Nos.: 

□ the drawings, sheets: 

5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



Font! PCT^PEA/409(Januaiy2004) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No, PCTyEP 03/D6534 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-50 

No: Claims 

Inventive step (IS) Yes: Claims 1-60 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-50 

No: Claims 

2. Citations and explanations 
see separate sheet 
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1 . The following documents (D) are refeiTed to in this communication; the numbering will 
be adhered to in the rest of the procedure: 

D1: WO 2003 044600 A (USA) 

D2: WO 2003 044077 A (HONEYWELL INTERNATIONAL INC., USA) 
D3: WO 2000 077575 A (HONEYWELL INTERNATIONAL INC., USA) 
D4: US-B1-6 365 765 (BALDWIN, TERESA ET AL) 

D5: DATABASE OA [Online] CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; UNO, SEIJI ET AL: 'Positive-working photoresist composition for upper 
resist layer of composite two-layer resist' retrieved from STN Database accession no. 
134:318673 XP002255969 & JP 2001 109150 A (FUJI PHOTO FILM CO., LTD., 
JAPAN) 20 April 2001 (2001-04-20) 

2. The present application relates to silyl alkyi esters of general fomiula (I). 

3. The amendments filed with letter dated 1 6.07.2004 were found to be in accordance 
with the requirements of Art. 34(2)(b) PCT. 



item V 

4. Novelty (Art. 33(2) PCT) 

None of the documents D3-D5 discloses compounds of general formula (I) according 
to present claims 1 0 or 1 8 nor the method according to amended claim 1 . Novelty for 
the claimed subject-matter can thus be acknowledged. The requirements of Art. 33(2) 
PCT are thus met. 

5. Inventive step (Art. 33(3) PCT) 

5.1 . The method according to present claim 1 leads to known compounds (10 in D3 and 
D4). According to D3/D4 (same priority) the cariDOxyiic acid is used as a starting 
metarial whereas the metal salt is required according to amended claim 1 . When 
compared to D3, yield and purity are considerably higher (see examples la and lb). 
Since the cited prior art does not appear to suggest the use of the cartDoxylic acid 
salt, presence of an inventive step for claim 1 can be acknowledged. 
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5.2. Claims 10 and 18 relate to compounds of fomiual I. Due to the limitation of R4 and 
Rg to hydrogen and n = 3-5 (claim 10) and to phenanthrene (claim 18). novelty can 
be acknowledged. Applicant has shown by way of comparable examples that 
compounds having n=3 have a higher thermal stability than compound 10 of D3, for 
which n=1 (see test report filed with letter dated 16.07.2004). Further comparative 
data indicate that compounds having a phenanthrene structure absorb at a lower 
wavelength than a comparable anthracene compound (10 of D3). This leads to an 
advantage in the production of semiconductors, i.e. the possibility of using shorter 
wavelengths for more nan-ow linewidths. Since none of the cited documents appears 
to lead the skilled person to the stmctural changes in order to obtain the said 
advantageous effects, the presence of an inventive step can be acknowledged for 
claims 10 and 18. 

5.2. Independent claims 25, 34, 40, 41 , 44 and 48 relate to compounds of claims 10 or 
18 and thus fulfil the requirements of Art. 33(3) PCT as well. 

6.. fnrt..fitrifll applicability (Art. 33(4) PCT) 

Can be acknowledged for claims 1 to 45. 

7. Documents D1 and D2 were published after the priority date of the present 
application but before its international filing date. Their content would be considered 
as fonning part of the state of the art if the priority of the present application was 
found to be invalid. 

8. The description is not yet in accordance with the amended set of claims (Art. 6 PCT). 
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Claims 



Method for the preparation of a silyl alkyl ester having 
the Formula (I) 



in which, 

Ri, R2/ and R3 are equal or different and represent alk.yl> 
aryl and heteroaryl, 

R4 and R5 are equal or different and represent hydrogen, 
halogen, alkyl, aryl and heteroaryl, 
n is an integer from 1 to 10, 

Rg is a substituent selected from halogen, alkyl, aryl, 
heteroaryl, hydroxy, alkoxy, arylether, substituted and 
unsxibstituted amino group, carboxy group, carboxylic acid 
ester group, carboxylic acid amide group, sulfonic acid 
group, sulfonic acid ester group, sulfonyl, thio, 
thioether and nitro, 
m is an integer from 0 to 4, 




(I) 
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T, X, y and Z each represent carbon, 

a benzo group, which is m-fold substituted with Re or 
which is unsubstituted, is condensed on one of the boncLs 
T-X, X-Y or Y-Z to form a trinuclear aromatic ring system, 
wherein the silyl alkyl ester group is substituted at the 
middle ring of said trinuclear aromatic ring system, . 

wherein a carboxylic acid salt of Formula (11) 




in which k is an integer from 1 to 4 and M is a metal. 
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is reacted with an organosilicon compound of 
Formula (III) 



74 OFL 
L OR3 



(III) 



in which A represents a nucleofugal leaving group* 

2. Method according to Claim 1, wherein the metal M is se- 
lected from the groups la^ Ila^ Ilia, IVa, lb, lib, IVb . 
and VIJEIb of the periodic table. 

3. Method according to Claim 1 or 2, wherein k = 1. 

4. Method according to any one of Claims 1 to 3, wherein M is 
selected from metals of Group la. 

5. Method according to any one of Claims 1 to 4 whferein the 
metal M is selected from lithium, sodium and potassium, 

6. Method according to any one of Claims 1 to 5 wherein the 
metal M is sodium and/or potassium and particularly potas- 
sium. 

7. Method according to any one of Claims 1 to 6 wherein the 
nucleofugal leaving group A represents halogen, preferably 
chlorine and/or bromine and yet more preferably chlorine. 
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8. Method according to any one of Claims 1 to 7 wherein the 
carboxylic acid salt of Formula (II) is reacted with the 
organosilicon compound of Formula (III) in a solvent or 
solvent mixture, from which the metal salt of the formula 
MAk formed is precipitated. 

9. Method according to Claim 8, wherein as solvent or solvent 
mixture, N,N-dimethylformamide and/or N,N- 
dimethylacetamide is used. 

10. Silyl alkyl ester having the formula (I) 



•OR3 . 




(I) 



wherein 

Ri, R2, and R3 are equal or different and represent alkyl, 

aryl and heteroaryl, 

R4 and Rs each represent hydrogen, 

n is an integer from 3 to 5, 

Rg is a substituent selected from halogen, alkyl, aryl, 
heteroaryl, hydroxy, alkoxy, arylether, substituted and 
unsubstituted amino group, carboxy group, carboxylic acid 
ester group, carboxylic' acid amide group, sulfonic acid 
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group, sulfonic acid ester group, sulfonyl, thio, 

thioether and nitro, 

m is an integer from 0 to 4, 

T, X, Y and Z each represent carbon, 

a benzo group, which is substituted m-fold with Re or 
which is unsubstituted, is condensed on one of the bonds 
T-X, X-Y or Y-Z to form a trinuclear aromatic ring system, 
wherein the silyl alkyl ester group is substituted at the 
' middle ring of said trinuclear aromatic ring system. 

11. Silyl alkyl ester according to Claim 10, wherein Ri, R2, 
and R3 each represent alkyl. 

12. Silyl alkyl ester according to Claim 10 or 11, wherein Ri, 
R2," and R3 are selected, independently of one another, 

' from methyl, ethyl, n-propyl, iso-propyl, n-butyl, 2- 
methylpropyl, l-methylpropyl and 1, 1-dimethyl ethyl . 

13. Silyl alkyl ester according to any one of Claims 10 to -12, 
wherein Ri, Rar and R3 each represent methyl or ethyl. 

14. Silyl alkyl ester according to any one of Claims 10 to 13, 

* wherein a benzo group, which is m-fold substituted with Re 
or which is unsubstituted, is condensed on the X-Y bond- 

15. Silyl alkyl ester according to Claim 14, wherein an unsub- 
stituted benzo group is condensed on the X-Y bond and* m=0 . 

16. Silyl alkyl ester according to any one of Claims 10 to 13, 
wherein a benzo group, which is m-fold substituted with Re 
or which is unsubstituted, is condensed on either the T-X 
or Y-Z bond. 
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17. Silyl alkyl ester according to Claim 16^^ whereiin an unsub- 
stituted benzo group is condensed on either the T-X or Y-Z 
bond and in=0. 

18. Silyl alkyl ester having the formula (I) 



wherein • 

Ri/ Rzf and R3 are equal or different and represent alkyl r 
aryl and heteroaryl^. 

R4 and Rs are ecjual or different and represent hydrogen 



n is an integer from 1 to 10, 

Re is a substituent selected from halogen,, alkyl, afyl, 

heteroaryl,. hydroxy, alkoxy, arylethef, siibstituted and 

unsubstituted amino group, carboxy group, carboxylic acid 

ester group, carboxylic acid amide group, sulfonic acid 

group, sulfonic acid ester group, sulfonyl, thio, 

thioether and nitro, 

m is an integer from. 0 to 4, 

T, X, Y and Z each represent carbon. 



r 




(I) 



halogen, alkyl, aryl and heteroaryl, 
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a benzo group, which is substituted m-fold with Re or 
which is unsubstituted, is condensed on either the T-X or 
y-Z bond to form a trinuclear aromatic ring system, 
wherein the silyl alkyl ester group is substituted at the 
middle ring of said trinuclear aromatic ring system. 

19. Silyl alkyl ester according to Claim 18, wherein Ri, R2, 
and R3 each represent alkyl. 

20. Silyl alkyl ester according to Claim 18 or 19, wherein Ri, 
• R2, and R3 are selected, independently of one another, 

from methyl, ethyl, n-propyl, iso-propyl, n-butyl, 2- 
methylpropyl, 1-methylpropyl and 1, 1-dimethylethyl. 

21. Silyl alkyl ester according to any one of Claims 18 to 20, 
wherein Ri, R2, and R3 each represent methyl or ethyl - 

22. Silyl alkyl ester according to any one of Claims 18 to 21, 
wherein R4 and R5 each represent hydrogen. 

23. Silyl alkyl ester according to any one of Claims 18 to 22, 
wherein n is an integer from 1 to 5, particularly from 1 
to 3, yet more preferably 1 or 3 and most preferably 3. 

24. Silyl alkyl ester according to any one of Claims 16 to 23, 
wherein an unsubstituted benzo group is condensed on 'ei- 
ther the T-X or Y-Z bond and m-0. 

25. Composition which comprises at least one silyl alkyl ester 
according to any one of Claims 10 to 24 and at least one* 
further reactive silane. 

26- Composition according to Claim 25, wherein the reactive 
silane is selected from alkoxysilanes and halogen silanes, 
particularly chlorosilanes . 
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27. Composition according to Claim 25 or 2 6, wherein the reac- 
tive silane is selected from triethoxysilane (HTEOS) , te- 
traethoxysilane (TEOS) , methyltriethoxysilane (MTEOS) , di- 
methyldiethoxysilane, tetramethoxysilane (TMOS) / methyl- 
trimethoxy silane (MTMOS) , trimethoxysilane, dimethyldi- 
methoxysilane, phenyltriethoxysilane (PTEOS) / phenyltri- 
methoxysilane (PTMOS) , diphenyldiethoxy silane, diphenyldi-^ 
methoxysilane, trichlorosilane^ methyltrichlorosilane , 
ethyltrichlorosilane, phenyltrichlorosilane, tetrachloro- 
silane , di-chloros i lane / methyldichlorosilane , dimethyl - 
dichlorosilane, chlorotriethoxysilane, chlorotrimethoxy- 
silane, chloromethyltriethoxysilane^ chloroethyl triethoxy- 
silane, chlorophenyltriethoxysilane, chloromethylr- 
trimethoxysilane, chloroethyltrimethoxysilane and chloro- 
phenyltrimethoxysilane . 

28. Composition according to any one of Claims 25 to 27/ 
wherein the reactive silane is selected from triethoxy- 
silane (HTEOS), tetraethoxysilane (TEOS) , methyltriethoxy- 
silane (MTEOS) , tetramethoxysilane (TMOS) , methyl- 
trimethoxysilane (MTMOS) , phenyltriethoxysilane (PEOS) and 
phenyltrimethoxysilane (PTMOS) . 

29. Composition according to any one of Claims 25 to 28, whidi 
comprises a solvent or solvent mixture. 

30. Composition according to Claim 29, wherein the solvent or 
solvent mixture comprises at least one component selected 
from water, linear or branched alkyl alcohol having 1 to 6 
carbon atoms, linear or branched ketone having 1 to 6 car- 
bon atoms, linear or branched carboxylic acid ester having 
1 to 6 carbon atoms and linear or branched carboxylic acid 
amide having 1 to 6 carbon atoms. 
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31. Coinposition according to Claim 29 or 30, wherein the sol- 
vent or solvent mixture comprises at least one component 
selected from water, acetone, 1-propanol, 2-propanol, bu- 
tanol , me thy 1 isobuty Iketone , raethoxypropanol , propoxypro- 
panel, ethyl acetate and propyl acetate. 

32. Composition according to any one of Claims 25 to 31, which 
comprises an aqueous solution of at least one protonic 
acid and/or an aqueous solution of at least one acid anhy- 
dride . 

33. Composition according to Claim 32, wherein the protonic 
acid is nitric acid. 

34. Method for the preparation of a polysiloxane composition^ 
wherein a composition according to any one of Claims 25 to 
33 is provided and the silyl alkyl ester is condensed with 
the reactive silane. 

35. Method acc6rding to Claim 34, wherein the condensation of 
the silyl alkyl ester with the reactive silajie is • carried 
out by heating. 

36. Method according to Claim 35, wherein the composition is 
heated for 1 to 24 hours, more preferably for 1 to 10 
hours and yet more preferably for 2 to 6 hours at .a tem- 
perature of 20 to 100**C, more preferably from 40 to 80°C 
and yet more preferably from 60 to 80*»C. 

37. Method according to any one of Claims 34 to 36, wherein 
during the condensation, polysiloxane having a low molecu- 
lar weight and degree of cross-linking is formed, which is 
dissolved or suspended in the solvent or solvent mixture. 
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38- Method according to any one of Claims 34 to 37/ wherein 
during or after the condensation, a diluting solvent is 
added. 

39. Method according to Claim 38, wherein the diluting solvent 
comprises at least one component selected from methanol, 
ethanol, 2-propanol, butanol, acetone, propyl acetate, 
ethyl lactate, propylene glycol propyl ether, diacetone 
alcohol and methoxypropandl- 

40. Polysiloxane composition, which is obtainable by a method 
as defined in any one of Claims 34 to 39. 

41. Coated substrate, which is obtainable by a method compris- 
ing applying the composition as defined in any one of 
claims 25 to 33 or the polysiloxane composition as defined 
in claim 40 to the substrate and heating the substrate . 
with the composition or polysiloxane composition applied 
thereon . 

42. Coated substrate according to claim 41, wherein applying 
of said composition or said polysiloxane composition is 
performed by means of spin techniques. 

43. Coated substrate according to claim 41 or 42, wherein the 
substrate is selected from a semiconductor device, a sili- 
con-wafer, a glass plate and a metal plate. 

44. Use of a composition as defined in any one of Claims 25 to 
33 or of a polysiloxane coit^iosition as defined in Claim 40 
for the preparation of a coating on a substrate, 

45. Use according to Claim 44, wherein the composition or the 
polysiloxcme composition is applied to the substrate and 
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the substrate with said composition or polysiloxane compo- 
sition applied thereon is heated. 

46. Use according to Claim 44 or 45, wherein the cofaposition 
or the polysiloxane composition is applied to the sub- 
strate by means of spin techniques. 

47. Use according to any one of Claims 44 to 46, wherein the 
.substrate is a semiconductor device or a silicon wafer. 

48. Method for the photolithographic production of an inte- 
grated circuit pattern comprising the steps of: 

(a) radiating a stack through a mask, said stack com- 
prising the lower substrate, an upper photoresist 
layer, at least one anti-reflective layer formed 
from the composition as defined in any one of 
claims 25 to 33 or from the polysiloxane composi- 
tion as defined in claim 40, and optionally at 
least one further layer to be structured, each be- 
ing located between said substrate and said pho- 
toresist layer, 

(b) developing the exposed stack to produce openings in 
said photoresist layer, 

(c) etching a first pattern through said openings in 
said at least one anti-reflective layer and option- 
ally at least one further layer to be structured, 
and 
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(d) stripping off said photoresist layer, at least one 
anti-reflective layer and optionally . at least one 
further layer to be structured to produce the inte- 
grated circuit pattern. 

49. Method according to claim 48, wherein the substrate iis a 
semi-conductor device or a silicon wafer. 

50. Method according to claim 48 or 49, wherein in step (a) 
the stack is radiated with ultraviolet light having a 
wavelength of less than 260 nm, particularly 193 nm- or 
248 nm. 
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